TeA induced precancerous changes in the esophagus mucosa in mice 24) . It is suspected that the metabolites of A. alternata are associated with human esophageal cancer [28] [29] [30] [31] .
There have been many studies of the mycotoxigenic characteristics of Alternaria species isolated from crops, but few studies of the incidence of Alternaria species in garden trees planted in residential areas and their potential mycotoxin productivity. Because garden trees are sometimes planted in gardens near human and animal houses, the presence of mycotoxigenic Alternaria species growing on garden trees may lead to spore dispersal from these trees and then to mycotoxin production in food or feed. The objectives of this study are therefore to determine the potential mycotoxin productivity of A. alternata isolated from garden trees planted in a residential area.
Materials and methods

Leaf samples and isolation of Alternaria
Leaves of Mube (Japanese staunton vine) (Stauntonia hexaphylla) were collected in November, leaves of Hanamizuki (Dogwood) (Cornus florida) in September and leaves of Kobushi (Northern Japanese magnolia) (Magnolia praecocissima) in June and November (Table 1 ). All leaves were collected from the same trees, which grow in a garden of a residential area located in Tsukuba, Japan.
The leave segments of Mube, Hanamizuki and Kobushi were placed on 2 % agar (Wako Pure Chemicals Industries Ltd., Japan) plates. The plates were incubated at room temperature (22) (23) (24) (25) for 5-7 days. They were observed under a stereomicroscope, and spores of Alternaria growing from the leaf surface were transferred to a corn meal agar (Nissui, Tokyo, Japan) slant and incubated at room temperature (22-25 ) for 5-7 days. Then, single-spore isolation was performed to establish isolates of Alternaria with 2 % agar plates, and these isolates were maintained on a corn meal agar medium at room temperature (22-25 ) for morphological examination and metabolite profiling.
Thirteen isolates, comprising 3 isolates from different colonies from leaves of Mube, and 4 and 6
Mycotoxins 4 AOH: alternariol, AME: alternariol monomethyl ether, ALT: altenuene 
isolates from Hanamizuki and Kobushi, respectively, were selected and used in this study. For light microscopic morphological examination of hyphae and spores, these specimens were prepared with a 0.15 % aqueous gelatin solution or lactic phenol solution. Their sporulation pattern cultured on a corn meal agar for 7-14 days was observed with a stereomicroscope.
Culture conditions and extraction procedure
For the examination of AOH, AME and ALT productivities of Alternaria isolates, each isolate was inoculated into 50 g of milled rice which had been moistened with 25 ml of water after soaked in water for 1 hour and autoclaved for 20 min at 121
, and incubated at room temperature (22-25 ) for 21 days. To obtain a crude rice culture extract, the medium was homogenized with a spatula in 100 ml of methanol, extracted by soaking overnight with the methanol, and then filtered through filter paper (Advantec, Tokyo, Japan). The residues were re-extracted twice with 50 ml of methanol and filtered again. The combined methanol extract was mixed with 200 ml of 20 % ammonium sulfate in a separatory funnel and then filtered. The filtrate was transferred to another separatory funnel and extracted three times with 100 ml of chloroform. The combined chloroform extract was dried over anhydrous sodium sulfate and evaporated to near dryness using a rotary evaporator at 40 , and then, completely dried under a stream of nitrogen gas. The resulting residue was dissolved in 3 ml of methanol. The sample solution was analyzed for AOH, AME and ALT by thin-layer chromatography (TLC). Ten-fold dilutions of the sample solution were prepared for high-performance liquid chromatography (HPLC).
TLC
The rice culture extracts were screened for AOH, AME, and ALT using a precoated silica , and detected under UV light at a wavelength of 365 nm.
HPLC
Analysis was performed using a Shimadzu LC-6A HPLC system equipped with a Shimadzu SCL-6A system controller, a Shimadzu SCL-6A pump, a Shimadzu SPD-6A UV detector, and a Shimadzu C-R3A integrator. The rice extracts were applied to a Phenomenex column (Prodigy ODS-3, 4.6 mm I.D. 25 cm, 5 µ particle size, Shimadzu, Japan) with an ODS 3.0 mm I.D. 4.0 mm Phenomenex guard cartridge column (Shimadzu, Japan) thermostatted at 30 in an oven (Shodex oven AO-30).
The mobile phase was methanol: water (80:20, v/v) at a flow rate of 0.4 ml/min. Detection was performed at a wavelength of 260 nm, and 10 µL of a sample was injected by a Rheodyne7125 injector.
The peak area of the extract of the toxin was quantitatively determined by comparing it with the peak area of a standard toxin of known concentration. The recovery of AOH, AME and ALT were 81 %, 81 %, and 88 %, respectively, from 50 g of rice culture spiking at a concentration of 0.5 mg/kg for each toxin. No AOH, AME and ALT were recovered from non-spiked rice culture.
Reagents
Standard Alternaria mycotoxins including AOH, AME, and ALT were purchased from Sigma Co., Ltd., USA. The reagent-grade solvents used for TLC and the HPLC-grade solvents used for HPLC were purchased from Wako Pure Chemicals Industries Ltd., Japan.
Results and discussion
All the thirteen Alternaria isolates from the leaves of Mube, Hanamizuki and Kobushi were morphologically identified as A. alternata, and the results of TLC demonstrated that all the isolates of Vol. 57 (1), 2007 A. alternata produced AOH, AME and ALT in the rice culture with some different characteristics in terms of the productivities of the metabolites.
Spores of an isolate grown on a corn meal agar are shown in Fig. 1 .
In our experiment, all the thirteen isolates of A. alternata produced AOH, AME and ALT during growth in the rice culture similarly to the isolates in other studies that were isolated from maize, oilseed and wheat [2] [3] [4] 34, 35) . Result of the TLC of rice culture extracts (Fig. 2 ) demonstrated that AOH (Rf, 0.59) and AME (Rf, 0.72) were detected as blue-fluorescence spots and ALT (Rf, 0.40) was detected as a greenish-blue fluorescence spot under UV light at a wavelength of 365 nm. Three Alternaria isolates randomly selected from each tree isolate were quantitatively analyzed by HPLC. HPLC profiles of rice culture extracts from the three selected isolates are shown in Fig. 3 . The peaks of AOH, AME and ALT appeared with retention times of 9.4, 15.4 and 7.7 min, respectively. The concentrations of Alternaria toxins in the rice culture are shown in Table 2 . A. alternata isolate from Mube (M-2) had the ability to produce AOH, AME, and ALT at concentrations of 22.99 mg/kg, 9.13 mg/kg, and 2.53
Vol. 57 (1), 2007 7 Fig. 3 . HPLC profiles of rice culture extracts of A. alternata isolated from Mube, Hanamizuki and Kobushi, and standard Alternaria mycotoxins, namely, AOH (0.1 mg/L), AME (0.1 mg/L), and ALT (0.1 mg/L). AOH, AME and ALT were detected in the extracts. Std, standard of Alternaria mycotoxins; M, extract from rice culture inoculated with A. alternata isolated from Mube (M-2); H, extract from rice culture inoculated with A. alternata isolated from Hanamizuki (H-4); K, extract from rice culture inoculated with A. alternata isolated from Kobushi (K-1-1). Kobushi (K-1-1) produced AOH, AME, and ALT at concentrations of 20.37 mg/kg, 0.95 mg/kg, and 7.25 mg/kg, respectively. The production of the toxins in the rice culture resulted in a lower AME concentration than the AOH concentration, and this was similar to the results of previous studies 2, 4, 34, 35) .
These results indicate that the leaves of Mube, Hanamizuki and Kobushi are habitats of mycotoxigenic A. alternata. These results suggested that A. alternata on garden trees contaminate food and feed with the mycotoxins.
